Use of SNARF-1 to measure murine T cell proliferation in vitro and its application in a novel regulatory T cell suppression assay.
The green fluorescent dye carboxyfluorescein diacetate succinimidyl ester (CFSE) has been used to track the proliferation of T cells in vitro. Such assays often incorporate more than one population of cells, but the paucity of alternative, spectrally distinct dyes suitable for measuring proliferation has hampered the simultaneous tracking of multiple cell populations; furthermore, CFSE is not compatible with green fluorescent protein (GFP), used to identify T cells in various transgenic mice. We have therefore validated the use of the far red dye seminaphthorhodafluor-1 (SNARF)-1 - originally developed to measure intracellular pH - to track murine T cell proliferation in vitro, demonstrating its ability to distinguish multiple cycles of proliferation over three days in a similar fashion to CFSE. The small changes in fluorescence emission attributed to intracellular alkalinisation of proliferating T cells have minimal impact on the ability of SNARF-1 to track cell division and this dye induces minimal cell death at the concentration used in this application. On the basis of these results, we have developed a novel in vitro murine T cell suppression assay, in which the proliferation of both conventional T cells (Tcons) stained with SNARF-1 and regulatory T cells (Tregs) stained with CFSE can be measured simultaneously. We have also demonstrated that SNARF-1 may be used to stain Tcons in assays of suppression involving 'designer' Tregs, generated by the transduction of CD4(+) T cells with constructs encoding the Foxp3(gfp) fusion protein.